This paper documents a strong correlation between fertility and superstition among the Chinese ethnic diaspora in Malaysia and examines the e↵ect of this Chinese adherence to their cultural norm on the fertility behavior of ethnic Malays. We exploit a short-term change in fertility preferences induced by the Chinese zodiac calendar and find that Chinese birth rates rise by 14.3 percent in auspicious dragon years. In contrast, Malays-who do not adhere to this belief-reduce their fertility by 1.9 percent during dragon years. Declines in Malay births are larger in areas with relatively fewer public resources and investment, providing suggestive evidence that pressure on resources is one factor driving these inter-ethnic spillovers. We also document worse health outcomes for Malay newborns born in dragon years, along with spatial heterogeneity in health e↵ects that are consistent with an increased resource burden imposed by dragon cohorts.
Standard economic models of the family developed by Becker and Lewis (1973) , among others, suggest that fertility decisions are influenced by economic factors that a↵ect parents' and their children's wellbeing. Recent literature shows that parents also adjust their conception timing in response to anticipated variation in child outcomes induced by seasonal patterns of child mortality or religious calendars (Artadi, 2005; Karimova, 2015) .
Similarly, in this paper we document a strong correlation between fertility and superstition, focusing on a short-term change in fertility preferences induced by the Chinese lunar calendar among the Chinese ethnic diaspora in Malaysia. This superstitious belief has been shown to a↵ect Chinese fertility in other countries, and it a↵ects children's as well as parents' later life outcomes (Vere, 2008; Do and Phung, 2010; Johnson and Nye, 2011) .
In ethnically diverse countries like Malaysia, however, this response poses another interesting economic question: Do non-Chinese parents change their fertility in line with this Chinese superstition? Social interactions within and across groups have been shown to a↵ect fertility decisions through conformity to social norms (Manski and Mayshar, 2003; Fernández and Fogli, 2006; Munshi and Myaux, 2006) and due to social influence on preferences (Asphjell et al., 2013) . On the other hand, forward-looking parents may avoid giving birth during years when changes in the size and the composition of the Chinese cohort put pressure on public resources, such as health care and education, that raises the cost to childbearing. 1 Examining this inter-ethnic fertility spillover can therefore help to better understand the nature of the ethnic interactions in societies with diverse population with 1 Cohort characteristics such as cohort size that put greater burden on public resources can raise childbearing and child investment costs for parents (Bound and Turner, 2007; Saavedra, 2012; Reiling, 2016) and increase competition in the labor market, which can decrease economic returns on such investments throughout the child's lifecycle (Welch, 1979) . Public expenditures, along with initial endowments and parental investment, determine children's health and education outcomes (Becker and Tomes, 1986; Cunha and Heckman, 2007; Almond and Mazumder, 2013) , and family economic models suggest that parental investment decisions reflect choosing investment to maximize a household utility function based on consumption and some measure of child wellbeing. Hence, such investment decisions can be a↵ected by the availability of and substitutability between public and private resources. Fertility timing, which determines both private and public resources available for children, as well as the returns to these investments, is therefore one of the first decisions parents may make to maximize their children's expected well-being. For general summaries of parents' investment decisions in children's health and education, see Glewwe and Miguel (2007) .
group-specific preferences that share common economic resources, as well as the role of the state in defining the level of competition between them.
Competition for economic resources often drive social tensions, and in countries with ethnic heterogeneity, factors that put a greater burden on resources have been shown to exacerbate conflicts along ethnic lines (Bai and Kung, 2011; Brückner and Ciccone, 2010; Miguel et al., 2004; Mitra and Ray, 2014) . While state institutions can address ethnic tensions, which are associated with ethnic heterogeneity (Esteban and Ray, 2011; Esteban et al., 2012) , by determining the magnitude of public investment and deciding how these resources are targeted, such institutions in developing countries are often weak. In such context, individual-level responses to inter-ethnic competition can play a primary role in mitigating ethnic tensions. In this paper, we study one such response in the form of fertility spillovers between Chinese and non-Chinese ethnic groups in Malaysia that might have eased the demographic pressure put on resources due to Chinese adherence to their cultural norm.
The empirical evidence on such inter-ethnic spillovers is scarce, however, because causal identification requires an exogenous source of variation in the birth rate of one ethnic group that is uncorrelated with the birth rate of other groups. We identify one such variation, in the form of changes in fertility preferences over the Chinese lunar calendar, in the ethnically diverse region of Peninsular Malaysia. The Malay ethnic group comprises the majority of this region's population (65 percent), while ethnic Chinese, who represent the largest minority, make up one quarter of the population. This ethnic heterogeneity in part comes from the legacy of British colonial rule, under which there was a substantial flow of Chinese immigrants into Malaysia along with explicit economic segregation across ethnic lines.
Since independence, the Malaysian government has made concerted policy e↵orts to allocate resources to aid the Malay population, which was historically disadvantaged relative to the Chinese, through ethnic-based quotas in higher education and public employment, along with preferential treatment for Malays in access to credit and ownership of business assets (Faaland et al., 2003) .
In this context, we focus on the increase in Chinese births that occurs in the lunar Year of the Dragon, believed to be an auspicious year of birth by Chinese in Malaysia. Malays, on the other hand, do not adhere to this belief. This makes it an ideal case through which to study inter-ethnic spillovers on Malay fertility, which may be driven by both economic and non-economic factors. If such spillovers are partly due to increased costs of childbearing during dragon years, we hypothesize that costs should rise most in areas where pressure on public resources is greatest, such as areas with higher Chinese concentrations or fewer resources; and the propagation of targeted government polices that favor Malays against increased competition from Chinese should help mitigate the rising costs. 2 Using newly digitized district-level data that span two decades ) from the Malaysian Vital Statistics, we find that birth rates among ethnically Chinese Malaysians rose by 14.3 percent in dragon years (1976 and 1988) . In contrast, ethnic Malays reduced their fertility by 1.9 percent in dragon years. This lunar-year shock led to a net 3.1-percent increase in size and a 9.0-percent change in ethnic composition of each dragon-year cohort.
Moreover, the negative Malay fertility response was larger in Chinese-majority areas, in areas with relatively fewer public resources and investment, and in the earlier years just after implementation of the New Economic Plan. These results suggest that increased competition for resources brought on by the changes in Chinese cohort was an important driver of the fertility spillovers we observe. We also find an increase in infant mortality rates and a decrease in birth weights among Malay children born in dragon years. Moreover, the heterogeneity in these health e↵ects matches the spatial patterns of di↵erential Malay fertility response.
Our results contribute to several strands of literature. Ethnic heterogeneity, both across and within countries, is often associated with lower levels of public goods provision (Alesina et al., 1999; Banerjee et al., 2005; Miguel and Gugerty, 2005) , higher levels of political corruption and conflict (Montalvo and Reynal-Querol, 2005; Padró i Miquel, 2007; Esteban and Ray, 2011; Esteban et al., 2012) , and worse economic performance (Easterly and Levine, 1997; Alesina and Ferrara, 2005) . This heterogeneity can encourage citizens to sort into their respective group, first suggested by Tiebout (1956) as a solution, at least in theory, to the collective action failure and the heterogeneous preference problem associated with ethnic diversity. Many empirical studies have found evidence of self-segregation, mostly in terms of residential location and school choices, following increased inter-ethnic interaction (Fairlie and Resch, 2002; Card et al., 2008; Brunner et al., 2010; Baum-Snow and Lutz, 2011) . 3 The impacts of segregation, however, have mostly been negative (Boeri et al., n.d.; Hsieh et al., 2013; Douglas et al., forthcoming) , 4 and in particular, segregation has been shown to worsen ethnic inequality in education and healthcare (Card and Rothstein, 2007; Rahman and Foster, 2015) . In Malaysia, we find evidence of self-sorting across birth cohorts through di↵erential changes in annual birth rates between Malays and Chinese across the Chinese lunar calendar. This sorting occurred, in some part, due to Malay response to increased cost of childbearing, which may have also helped to alleviate interethnic tensions from increased competition for resources.
Our results also relate to a large literature on the economics of fertility decisions (Becker and Lewis, 1973; Becker, 1991) . Just as families may weigh quantity-quality trade-o↵s to maximize the expected returns to childbearing, they may also aim to optimize the timing of their fertility decisions. Researchers have observed small movements in fertility tim-3 Baum-Snow and Lutz (2011) find an increase in ethnic resorting of households, with whites moving out of inner cities and a decline in white public school enrollment following school desegregation in the United States. Using Census track data from 1970 to 2000 , Card et al. (2008 find that white migration in most U.S. cities exhibits tipping-like behavior, with the distribution of tipping points ranging from a 5-to 20-percent minority share. Fairlie and Resch (2002) find strong evidence of "white flight" from public to private schools in areas with larger concentrations of poor black children. Brunner et al. (2010) show that white households are more likely to support vouchers that expand school choices when their children attend schools with a larger minority concentration, suggesting their preference for ethnically segregated schools.
4 On the other hand, Kerr and Mandor↵ (2015) find that sorting among immigrants can create a comparative advantage through occupational stratification.
ing in response to monetary incentives and tax benefits (for example, Dickert-Conlin and Chandra (1999); Gans and Leigh (2009); LaLumia et al. (2015) ) and school-entry age criteria (Deming and Dynarski, 2008) . The evidence around fertility timing at the point of conception is more limited, and it includes research regarding tax incentives and public policies (Kureishi and Wakabayashi, 2008; Lichtman-Sadot, 2014) , seasonal labor market returns (Artadi, 2005) , and religious practices (Karimova, 2015) . Our paper finds that demographic pressures can also influence fertility timing at the point of conception, as families strategically avoid giving birth in years in which larger cohort sizes and a di↵erent ethnic composition place an additional burden on resources.
Lastly, a small body of literature uses superstition as a source of exogenous variation in fertility, which can a↵ect sex ratios (Lee and Paik, 2006) , parents' investments in children (Do and Phung, 2010), children's outcomes (Johnson and Nye, 2011; Lau, 2015) , and parents' outcomes (Vere, 2008) in the Chinese diaspora across di↵erent countries. To our knowledge, this is the first paper that examines the spillover e↵ects of these fertility responses onto members of non-Chinese groups.
Background

Ethnic heterogeneity in Malaysia
Malaysia is an ethnically diverse country. Two-thirds of the population is bumiputera ("sons of the soil"), which includes the Malay ethnic group along with smaller non-Malay indigenous groups. 5 Chinese form the largest minority group, making up nearly 25 percent of the population, and the remainder are Indian or members of other ethnic groups (Department of Statistics, 2015) .
The present-day ethnic heterogeneity in part reflects the heritage of British colonial rule in Malaysia. Under British rule, the government allowed large-scale Chinese immigration into Malaysia in order to ensure a continuous supply of labor to the booming tin mines that drove trade in the Straits Settlements (Purcell, 1948; Blythe, 1947) . Areas with large Chinese settlements eventually became important urban centers, and many became state capitals as well (Wong, 1965) . Apart from its impact on ethnic composition, the policy also meant that ethnic identity played a crucial role in determining where individuals lived and what jobs they held. By 1957, the year Malaysia obtained independence, the Chinese were slightly wealthier, working as merchants and traders and living primarily in urban areas, while the majority Malay population was poorer, more rural, and working primarily in agriculture (Department of Statistics, 1958 , 1959 .
After independence, Malays were a↵orded explicit protections in the new constitution in exchange for citizenship for Chinese and Indian residents. The New Economic Policy (NEP)-introduced after the race riots in Kuala Lumpur in 1969-set out explicit aims to (1) "eradicate poverty irrespective of race" and (2) "restructure society to abolish the identification of race with economic function" (Government of Malaysia, 1971) . In practice, the NEP aimed to redress the economic position of the Malays relative to the nonMalays, and it became the central aspect of the government's development agenda under four successive five-year Malaysia Plans from 1971 to 1990 (Faaland et al., 2003) . The NEP introduced quotas in higher education and public employment for Malays, set targets for Malay ownership share of private equities, and encouraged Malay employment in modern sectors such as manufacturing, mining, commerce, and construction, which were identified as initially having low Malay participation (Government of Malaysia, 1976; Means, 1986; Guan, 2005) . By 1990, however, these inter-ethnic di↵erences had either been significantly reduced or eliminated, and for education, they were reversed. The secondary-school completion rate in 1990 was 38.8 percent for Malays and 29.0 percent for Chinese. Among working-age Malays, the rate of employment in high-skilled occupations increased to 11.9 percent (a 158-percent increase), compared with 15.7 for Chinese (an 80-percent increase).
Chinese zodiac calendar
The Chinese astrological system ascribes personal characteristics and destinies a person's date of birth. Among its best-known aspects is the zodiac years, by which a person's birth year is associated with an animal; these rotate on a 12-year lunar calendar cycle. Dragon years (1964, 1976, 1988, 2000, 2012, etc.) are considered to be particularly auspicious years in which to be born (Goodkind, 1991) .
Researchers have documented large fertility shocks during dragon years across the Chinese diaspora, beginning in the mid-1970s (see Goodkind (1991 Goodkind ( , 1993 Goodkind ( , 1995 ). 7 Figure 1 These Chinese birth patterns have not escaped the notice of the public. Numerous media 6 High-skill occupations are managers, professionals, technicians, and associate professionals, as defined by Major Groups 1 to 3 of the International Standard Classification of Occupations 1988.
7 Prior to 2000, birth shocks associated with the Chinese zodiac calendar had not been noted in mainland China, due, at least in part, to the one-child policy implemented throughout most of this period (from 1979 onward) (Goodkind, 1991) .
reports highlight shocks to birth rates during dragon years, and, anecdotally, these shocks are believed to put additional constraints on resources. For instance, the Malaysian newspaper The Star published an article in January 2012 (the start of the dragon year), in which a student recalled that "school had to increase class size for the 1988 dragon baby boom," and relatives of children born in 1988 remembered "many hospitals being fully booked that year" (Lee, 2012) . Similarly, Goodkind (1991) cites Taiwanese newspaper articles prior to the 1988 dragon year that claimed that the 1976 boom led to higher maternal mortality due to increased pressure on health services and that the 1976 cohort faced overcrowded classrooms as a result of the boom.
Data
Our data come from multiple sources. We hand-enter and compile district-level birth and under-1 mortality records from the Peninsular Malaysian Vital Statistics. The Vital Statistics volumes provide information on the total number of live births, stillbirths, and infant deaths by district, year, and ethnicity, as well as by state, month, and ethnicity from . 8 We also add Vital Statistics records on the share of newborns with very low birth weights (less than 2.5 kg) by state, ethnicity, and year, although these are only available from 1983-1990. We focus on the 1970-1990 period for two reasons. First, previous research finds no evidence of zodiac-based fertility decisions prior to 1970 in the Chinese diaspora, in part due to limited access to contraception (Sun et al., 1978; Goodkind, 1993 Goodkind, , 1995 . Second, district-level birth records by ethnicity are not available after 1990. We calculate birth 8 We exclude the states of Sabah, Sarawak, and the federal territory of Labuan, all in East Malaysia. The Vital Statistics records for East Malaysia were reported separately, and our data are incomplete. Peninsular Malaysia includes 80 percent of the population of Malaysia. Moreover, East Malaysia is located more than 600km away from the Malay Peninsula on the island of Borneo, is sparsely populated, and has a very di↵erent demographic structure compared to the rest of Malaysia, as more than half of its residents are members of one of several small indigenous tribes (non-Malay bumiputera.) rates by dividing the total number of births by the estimated population of each districtby-year-by-ethnicity cell, calculated by linearly interpolating district populations using the integrated public-use microdata samples (IPUMS) of the 1970 , 1980 , and 1991 Malaysian Censuses (Minnesota Population Center, 2015 . 9 Table 2 presents peninsular-level means from the Vital Statistics in Column 1, and Columns 2 and 3 shows these means separately for Malay and Chinese ethnic groups, respectively.
Between 1970 and 1990, the average birth rate among Malays was 35.2 births per thousand, about 25 percent higher than the average Chinese birth rate of 26.9. Malay newborns made up 62.0 percent of the birth cohort each year, on average, while 27.8 percent of newborns were Chinese. The stillbirth and infant-death rates were also higher for Malays compared to Chinese. The under-1 mortality rate (the sum of stillbirth and infant-death rates) was 45.9 deaths per thousand live births for Malays and 25.4 deaths per thousand live births for Chinese. On average, 5.2 newborns were less than 2.5 kilograms at birth, and this rate is slightly higher for Malays than Chinese.
We obtain regional data on ethnic heterogeneity, resources, and public expenditures from several sources. We use the 1970 Census to construct district-level measures of Chinese concentration, average household wealth, the fraction of households using modern fuel for cooking, per-capita teachers, per-capita health workers, and the fraction of workingage individuals employed in modern sectors. The state-level total social development expenditure between 1976-1985, which includes all NEP-related education and health programs during this period, is obtained from the Mid-Term Reviews of the Third and Fourth Malaysia Plans (Government of Malaysia, 1979 Malaysia, , 1984 . Appendix Table A .2 contains the definition of each measure and its source. Figure 2 shows the regional distribution of these measures. 9 The boundaries of some districts have changed over this period, mostly due to districts splitting into two or more districts. We merge districts that have split during the 1970-1990 period to create a set of adjusted districts that are constant over time, so that the adjusted districts closely match the district boundaries in 1970. See Appendix Table A.1 for a detailed description of which districts were merged. 
Empirical Strategy
We estimate the following equation as our baseline specification:
where the outcome variable is the log of birth rate measured at the ethnicity (e)-district
DragonY ear is a binary variable equal to one in 1976 and 1988. Chinese is a binary variable equal to one for Chinese-ethnicity cells. All specifications include quadratic year trends (one for 1970-1981 and one for 1982-1990 ) and district-level fixed e↵ects (f d ). 11
Our estimated coe cients of interest areˆ , the di↵erential change in log birth rates in dragon years among Malays, andˆ , the di↵erential change in log birth rates in dragon years among Chinese relative to the change among Malays. The sum of the coe cientŝ +ˆ estimates the di↵erential change in log birth rates in dragon years for the Chinese.
We cluster our standard errors at the district level to allow for arbitrary correlations between years within districts. 12 We add increased flexibility to our model by including additional controls in the baseline specification. First, we allow fertility patterns to evolve di↵erently for Malay and Chinese ethnic groups by adding ethnicity-specific quadratic year trends. Secondly, we include ethnicity-by-district fixed e↵ects and ethnicity-by-district quadratic year trends to control for ethnicity-specific fertility trends separately by district.
The main threat to the empirical strategy is that idiosyncratic calendar-year shocks could be correlated with the two dragon years and bias our estimates. To address this concern, we exploit the di↵erence between the calendar year and the Chinese zodiac year. The 1976 dragon year started on 31 January, 1976, and ended on 17 February, 1977, while the 1988 dragon year spanned 17 February, 1988 , to 5 February, 1989 . We use the state-monthethnicity level data and estimate the following equation:
ln(birthrate e,sym ) = ↵ + DragonY ear ym + DragonY ear ym ⇤ Chinese e + Chinese e + f e,s + g e,m + h e,y + j sm + k sy + ✏ e,sym ,
where the DragonY ear is a binary variable equal to one for months from February 1976 through January 1978, and months from March 1988 through January 1989. In addition to ethnicity-by-state fixed e↵ects (f e,s ), all specifications include ethnicity-by-month fixed e↵ects (g e,m ) and state-by-month fixed e↵ects (j sm ) to control for any region-or ethnicityspecific seasonality of birth. More importantly, we can now include ethnicity-by-year (h e,y ) and state-by-year fixed e↵ects (k sy ). We also include state-ethnicity quadratic time trends in our base specification (omitted from equation 2 for conciseness), and our most flexible specification includes ethnicity-by-state-by-year fixed e↵ects.
Results
Estimation of inter-ethnic fertility spillovers
We estimate equation 1 in order to quantify the dragon year fertility response among both Chinese and Malay ethnic groups in Columns 1 through 3 of Table 3 . 13 The results in Column 1 suggest that Chinese birth rates rose by 12.9 percent (summing 0.139 and -0.010) in dragon years. The p-value of the F-test shows that the e↵ect on Chinese fertility is statistically significant at the one-percent level. The results are also robust to controlling for ethnicity-specific fertility trends (Column 2) and ethnicity-by-district-specific fertility trends (Column 3). In our most flexible specification (Column 3), we find that the Chinese birth rates increased by 14.3 percent in dragon years. Based on the counterfactual birth rate predicted from 1970-1991 excluding dragon years, this implies that the two dragon years led to approximately 28,900 additional Chinese births. 14 We find evidence in Appendix Table A.3 that this change in fertility reflects a shift, rather than a net increase in births. In the year before dragon years, Chinese births fall by 3.6 percent, and in the year 13 Appendix Table A.4 shows these results using birth rate in levels as the dependent variable instead of log birth rate.
14 For comparison, Goodkind (1995) finds a 23-percent increase in births between 1987 and 1988. Our estimates are slightly lower because we pool the 1976 and 1988 dragon years, for which we find an 9.3 and a 19.0 percent increase among Chinese, respectively, and we control for district-by-ethnicity-specific time trends. In addition, we do not find evidence of gender di↵erences in Chinese newborns in dragon years (see Columns 3 and 4 of Appendix Table A. 3), which is not surprising given that dragon years are thought to be auspicious for both girls and boys (for example, see Chia (1952) ).
following, Chinese births fall by 7.8 percent. 15 Table 3 also shows the e↵ect of dragon years on Malay fertility. In contrast to the Chinese, Malays reduced their birth rates by 1.9 percent during dragon years (Column 3). This implies that there were around 8,500 fewer Malay newborns in the 1976 and 1988 dragon years combined, compared to the predicted counterfactual Malay births, and this di↵er-ence is statistically significant at the one-percent level. In other words, for each additional Chinese newborn, Malays reduced their fertility by 0.30 births, suggesting the presence of large, negative, inter-ethnic fertility spillovers in Malaysia. 16 The Chinese birth-rate spikes and accompanying negative inter-ethnic fertility spillovers onto Malays a↵ect dragon cohorts in two ways: by changing the overall cohort size and by shifting the relative ethnic composition. Columns 4 and 5 of Table 3 quantify these cohort size and composition e↵ects, respectively. We find that, overall, there is around a 3.1-percent increase in birth rates, which implies a net increase of 20,100 newborns in dragon cohorts. The dragon cohort also has a Chinese concentration that is 2.8 percentage points higher, an 9.0 percent change in ethnic composition relative to the mean Chinese share (31 percent). Both estimates are statistically significant at the one-percent level.
Robustness checks
Our results show a positive fertility spike among Chinese and a negative response among Malays in dragon years. However, these estimates could be confounded by ethnicity-specific calendar-year shocks that are spuriously correlated with the Chinese lunar calendar. We test the robustness of our results in three di↵erent ways.
First, we use state-by-month fertility data to estimate equation 2. Since the Chinese lunar 15 We also observe that Malay births remain low in the year following the dragon years, suggesting that the e↵ects of a larger Chinese dragon year cohort on Malay fertility extend across multiple years. 16 We also demonstrate in Column 5 of Appendix Table A.3 that the reduction in Malay births persists across both 1976 and 1988, and di↵erences in each individual year are statistically significant at the tenand one-percent levels, respectively. year is not perfectly aligned with the calendar year, it allows us to include calendar-year fixed e↵ects and estimate the dragon-year e↵ects by comparing dragon and non-dragon months within the same calendar year. We report these results in Columns 1 and 2 of Table 4 . The results in Column 2, which include ethnicity-by-state-by-year fixed e↵ects, confirm that there was a large, statistically significant fertility response among both the Chinese and Malay populations. Chinese birth rates increased by 17.0 percent, and Malay birth rates declined by 1.0 percent in dragon years. The two estimates are statistically significant at the one-percent and five-percent levels, respectively. 17
Second, we estimate the fertility responses from Malay and Chinese ethnic groups in tiger years (1974 and 1986) alongside with their responses in dragon years. According to the Chinese zodiac calendar, the tiger year is considered an inauspicious year for birth, particularly for girls (Goodkind, 1991) . Therefore, we hypothesize a reduction in Chinese births and a corresponding rise in Malay births. Column 3 of Table 4 includes a tiger-year and tiger-year-by-ethnicity fixed e↵ect. Indeed, we see a decrease in Chinese birth rates and an increase in Malay birth rates, although the total change in Chinese birth rates is only statistically significant at the 15-percent level. The change in Malay birth rates is statistically significant at the one-percent level.
Lastly, we allow the fertility response to vary between Chinese-majority and non-majority districts. Given that an increase in Chinese birth rates leads to relatively larger Chinese cohorts in high-Chinese concentration areas, we should therefore expect that these areas would have more negative Malay fertility responses. In line with our prior, Malay fertility declined by 3.1 percent in Chinese-majority districts and by 1.5 percent in non-majority districts (Column 4). This regional di↵erence in Malay response is large (more than double 17 Because we achieve identification based on the margins timing makes it likely that we underestimate the magnitude of the negative Malay response. Indeed, we see that the coe cient in Table 4 (-1.0 percent) is roughly half of the -1.9-percent estimate in Table 3 . This di↵erence could also reflect heterogeneous responses across the lunar year. For example, if the Chinese response is bell-shaped to minimize the chance of "missing" the dragon year, Malay responses may also be inversely bell-shaped if families sought to avoid giving birth during peak times.
in magnitude), though it is not statistically significant at conventional levels.
Di↵erential fertility responses
Although we see robust evidence of Malay fertility responses, the previous analysis does not rule out the possibility that we are observing a spurious correlation that happens to align with the Year of the Dragon. As an additional set of tests, we interact our Dragon Year and ethnicity indicators with geographic factors that we expect to influence fertility spillovers, creating groups that we hypothesize to be relatively more or less treated in dragon years.
Specifically, we hypothesize greater Malay fertility responses in areas with fewer public resources and fewer public expenditures. We find that results consistent with di↵erential responses across administrative districts in our hypothesized directions. These results increase our confidence in our overall results and also suggest that resource constraints induced by Chinese birth shocks may be an important driver of these spillovers.
Di↵erential fertility responses by relative resources: We estimate the Malay fertility response separately by districts with di↵erent levels of resources. We anticipate that the returns to childbearing will be most adversely a↵ected in areas with relatively lower resource levels ex ante. In Table 5 , we use four district-level measures to proxy for the availability of resources, all measured as of 1970: an average household wealth index, the share of households using modern cooking fuels for heating and cooking, the number of teachers per capita, and the number of health workers per capita.
The results in Columns 1 through 4 of Table 5 show that, indeed, increased district-level resources mitigate the negative Malay fertility response to increased Chinese births in dragon years. In districts with below-median resources, there is a consistently more negative fertility response among Malays across all four resource measures. Because there is a relatively high, positive correlation between these four measures, in Column 5 we use a district-level resource index constructed by normalizing an equally-weighted mean of the standardized distributions of four resource measures. The Malay fertility response in lowresource districts is -2.8 percent, while in high-resource districts it is only -0.5 percent (and not statistically significant). The former is statistically significant at the one-percent level.
The Malay fertility response to Chinese births in a low-resource district, therefore, is more than five-fold larger in magnitude relative to the response in a high-resource district, and this di↵erence is also statistically significant at the five-percent level.
Di↵erential fertility responses by public expenditures: The state also may a↵ect the net returns to childbearing by its investment in public resources or through ethnicityspecific policies, especially if fertility decisions are influenced by inter-ethnic competition for resources. This issue is particularly relevant in Malaysia because the government implemented a series of economic policies under the NEP to protect its Malay population and reduce competition with other ethnic groups, particularly the Chinese. For this purpose, we estimate the Malay fertility response to additional Chinese births in dragon years di↵erentially by regions with di↵erent degrees of separation.
We consider one indirect and one direct measure of state investments during the NEP period: (1) the 1970 share of the employment in "modern sectors," as described explicitly in the Third Malaysia Plan and (2) the log of per-capita total spending in social development programs, which include education and training, health and family planning, and social and community services (Government of Malaysia, 1976) . This spending makes up approximately 31 percent of federal development expenditures across each Malaysia Plan. Because funding decisions for development programs and NEP activity were made jointly by the federal government, we cannot isolate development programs from NEP activity, but we can examine their impact together as part of the state's attempts to address resource competition. Table 6 reports the results of interacting these two measures separately with dragon-year and dragon-year-by-Chinese indicators. For reference, Column 1 repeats Column 5 of Table 5. Column 2 shows that, as the share of employment in the modern sector increases, the Malay response in dragon years is mitigated. This di↵erential response partly, though not entirely, captures some of the relationship between fertility decisions and access to resources, as the coe cient on the dragon-year-by-resource-index interaction term falls and is no longer statistically significant. In Column 3, using the direct measure of state investment, we find that greater social development expenditures also lessen the negative Malay 
Di↵erences in infant health outcomes among dragon cohorts
Lastly, we provide direct evidence of worse infant health outcomes among the dragon cohort. Combined with limited evidence of selection into childbearing among Malay families, this result suggests that increased Chinese births may, indeed, have put pressure on hospital resources and made access to quality medical care more di cult for Malays. In line with the existing literature that documents an adverse e↵ect of negative income shocks on infant health (Bhalotra, 2010; Baird et al., 2011) , we consider whether dragon years bring increased risk of under-1 mortality (stillbirth or death before age one) and low birth weights for children born at that time.
Columns 1 and 3 of Table 7 report the results on the log under-1 mortality rate and the log number of newborns with very low birth weights (under 2.5 kilograms) respectively, using the most flexible specification from Column 3 of Table 3 . Because we observe zero infant deaths in five percent of districts-ethnicity-year cells, we aggregate the mortality data to the state level. For birthweights, data is only available at the state-level for children born between 1983 and 1990. Overall, Malay dragon-year births are associated with worse health outcomes. In dragon years, the Malay under-1 mortality rate increased by 5.1 percent, and the share of newborns with very low birth weights increased by 15.6 percent.
Both are statistically significant at the five-percent level.
We provide two pieces of evidence that the rise in mortality rates and very low birth weights for Malays born in dragon years is consistent with an increased strain on medical resources during dragon years. First, we show that the Malay results are not likely to be confounded by selection into childbearing. Recent empirical evidence suggests that Chinese children born in auspicious years may benefit relative to Chinese children born in other years be- We use 1991 Census data to predict the characteristics of families that have children during dragon years relative to those who have children in non-dragon years. 18 We consider household characteristics such as family composition and household wealth, as well as parents' characteristics such as education and employment. We find no evidence that Malay families who have children in dragon years are negatively selected, and therefore the negative health outcomes we observe in Table 7 are unlikely to be driven by selection (see Appendix Table A.8).
Secondly, Columns 2 and 4 of Table 7 estimates the dragon-year health e↵ects di↵eren-tially by regions with varying Chinese concentration, and by areas with di↵erent levels of resources. If the negative health impacts on Malay newborns are, in part, caused by an increased pressure on resources put by larger Chinese cohorts in dragon years, then these effects are likely to be more severe in high-Chinese concentration areas, and in regions with low levels of resources.
The Malay under-1 mortality rate and rate of very low birth weights in dragon years increased by 2.0 and 21.5 percent, respectively, in regions with low Chinese concentration and low resources. The second estimate is statistically significant at the five-percent level.
In comparison, the negative dragon-year e↵ects on under-1 mortality rates and very low birth weights for Malays are larger in Chinese-majority regions. This di↵erence in under-1 mortality rates between the two types of regions is statistically significant at the fivepercent level in the case of infant mortality. Similarly, the negative birthweight e↵ects observed in low-resource regions disappear in areas with high resources (and net e↵ects are no longer statistically significant), although this is not the case for the under-1 mortality rate To summarize, we find negative impacts on the health outcomes of Malay newborns in dragon years, and more importantly, the size of the negative e↵ects on both health outcomes are larger in high-Chinese concentration areas, and in regions with low levels of resources. Interestingly, the health results are also inline with the di↵erential spatial patterns that we observed on Malay fertility response in dragon years, providing strong evidence for an increased burden on resources put by larger Chinese dragon cohort that, in turn, influences Malay fertility decisions.
Conclusion
In this paper, we exploit variation in the Chinese lunar calendar to document inter-ethnicity fertility spillovers in Peninsular Malaysia. We find that in auspicious dragon years, Chi-nese births rise by 14.3 percent (28,900 additional births across both cycles), and Malays respond by reducing their births by 1.9 percent (8,500 fewer births across both cycles).
Our results are highly robust to alternative specifications, and we document a similar, but reverse phenomenon in inauspicious tiger years.
The change in cohort size and ethnic composition induced by dragon years may drive interethnic spillovers through several mechanisms associated with economic as well as noneconomic factors. Malays may prefer not to have children in Chinese "boom" years due to social preference, they may seek to avoid increased costs of childbearing, or they may seek to avoid anticipated long-run disadvantages for their children as a result of increased competition within their cohort for resources. We, however, provide evidence that the interethnic spillovers that we observe are spatially correlated with economic factors, and as long as such regional variations are not correlated with social preferences, our results can not be explained solely through non-economic factors.
Specifically, we observe fertility spillovers among Malays that are particularly negative in areas with scarcer public resources, where the strain of cohort size is greatest. This pattern is particularly notable because we might initially expect a more muted response if families in these poorer areas are less sophisticated or have limited ability to control their fertility timing. Additionally, government investment also a↵ects the intensity of the spillover. Areas with increased government investment experience smaller negative fertility spillovers among Malays. Finally, consistent with increased pressure on resources, we observe higher rates of infant mortality and low birth weights among Malays in dragon years, especially in areas with low resources and higher Chinese concentration, and we do not find that this health e↵ect can be explained by negative selection into childbearing.
These results indicate that Malays adjust their conception timing in response to to Chinese fertility behavior, complementing work on the impact of changes in the net returns to childbearing on overall fertility (Lovenheim and Mumford, 2013; Apostolova-Mihaylova and Yelowitz, 2016) and fertility timing decisions (Dickert-Conlin and Chandra, 1999; Gans and Leigh, 2009; LaLumia et al., 2015) . Additionally, these results highlight the role of individual behavior in mitigating inter-ethnic tensions brought on by resource competition, as well as the ability of government investment to influence this competition directly, through the provision or redistribution of additional resources. Plan, 1971 -1975 ," 1971 . , "The Third Malaysia Plan, 1976 -1980 ," 1976 , "Mid-Term Review of the Third Malaysia Plan, 1976 Plan, -1980 Plan, ," 1979 , "Mid-Term Review of the Fourth Malaysia Plan, 1981 Plan, -1985 Plan, ," 1984 . b Modern sectors are manufacturing, mining, commerce, and construction, which were explicitly targeted by the NEP to increase Malay participation.
Government of Malaysia, "The Second Malaysia
c Household wealth index is the equally-weighted mean of five indicator variables for whether the household owns any refrigerators, automobiles, phones, televisions, and radios.
d Modern cooking fuels are electricity, gas, or kerosene, as opposed to wood or charcoal. Ethn. X Reg. FE, Ethn. X Reg. Trend X X X X Ethn. X Month FE, Reg. X Month FE X X Ethn. X Year FE, Reg. X Year FE X X Ethn. X Region X Year FE X Notes: Dependent variable is log (birth rate). State-month-ethnicity observations start from August 1970, the 1970 Census enumeration month. For Columns 1 and 2, the dragon year dummy is assigned to months that are completely within the dragon year, which are February 1976 to January 1977 and March 1988 to January 1989. All specifications include fully interacted region-ethnicity fixed e↵ects and trends, as used in Column 3 of Table 3 . All regressions are weighted by population. Means of the dependent variables are averaged nationally across time for the combined Malay and Chinese population. Standard errors are clustered at the district level in Columns 3-4 and at the state level in Columns 1-2, and they are reported in parentheses. Given a small number of states, we also calculate the p-values using the t-asymptotic wild cluster bootstrap at the state level for DragonYear and DragonYear X Chinese variables in Columns 1-2, and the results are robust to the statistical inference procedure. * p<0.10, ** p<0.05, *** p<0.01. Notes: Dependent variable is log(birth rate). All specifications include fully interacted district-ethnicity fixed e↵ects and trends, as used in Column 3 of Table 3 . All regressions are weighted by population. Means of the dependent variables are averaged nationally across time for the combined Malay and Chinese population. Hi-Res is a districtlevel indicator variable, which equals one if the district is above median in the respective district resource measure, and zero otherwise. Standard errors clustered at the district level are reported in parentheses. * p<0.10, ** p<0.05, *** p<0.01. This means merging new districts back with their parent districts, and sometimes creating artificial districts containing more than one parent district. For Selangor districts, we followed the procedure of ?. 
DragonYear ( Notes: Dependent variable is log(birth rate). Live births are based on the number of individuals from the 1991 census that are born in each year. Regressions are run on ethnicitydistrict-year observations, and controls for each column correspond to the first three columns of Notes: Sample includes individuals born from 1970 to 1990, taken from the 1991 census. The sample excludes the following: individuals who are non-relatives of the household head; individuals residing in single-person, nonrelative, or group quarters type of households; individuals who are heads of single-parent households; and heads or spouses in households consisting of a single cohabiting couple. Columns 2-6 further exclude individuals for whom we do not have their mother's (father's) information. Columns 4-6 further restrict the sample to individuals for whom the mother (father) is employed. Regressions are run on individual-level observations, and include fully interacted district-ethnicity fixed e↵ects and trends as used in Column 3 of Table 3 . Standard errors clustered at the household level are reported in parentheses. * p<0.10, ** p<0.05, *** p<0.01.
